Key indicators: single-crystal X-ray study; T = 113 K; mean (C-C) = 0.003 Å; R factor = 0.041; wR factor = 0.095; data-to-parameter ratio = 9.8.
There are two independent molecules in the asymmetric unit of the title compound, C 30 H 44 O 5 . They comprise a triterpenoid skeleton of five six-membered rings and a five-membered lactone ring. The five six-membered rings are all trans-fused. In both independent molecules the D rings adopt a slightly distorted half-chair conformation due the presence of the lactone ring while the other four six-membered rings all adopt chair conformations. The characteristic carbon-carbon double bond of the oleanoic skeleton is absent. Intermolecular O-HÁ Á ÁO hydrogen bonds between the hydroxy and carbonyl groups occur in the crystal structure.
Related literature
For the pharmacological properties of pentacyclic triterpene acids, see: Gene et al. (1996) Refinement R[F 2 > 2(F 2 )] = 0.041 wR(F 2 ) = 0.095 S = 1.10 6391 reflections 649 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.18 e Å À3 Á min = À0.23 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). (2) 172 (2) Symmetry codes: (i) x À 1 2 ; Ày þ 1 2 ; Àz; (ii) Àx þ 2; y À 1 2 ; Àz þ 1 2 .
Data collection: CrystalClear (Rigaku, 2007); cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: CrystalStructure (Rigaku, 2007).
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Each molecule contains a five-membered lactone ring and five trans-fused cyclohexane rings via A(C1-C5, C10), B(C5 -C10), C(C8, C9, C11-C14), D(C13-C18) and E(C17-C22) in the molecule A, respectively, and A′(C31-C35, C40), B′(C35-C40), C′(C38, C39, C41-C44), D′(C43-C48) and E′(C47-C52) in the molecule B, respectively. The characteristical carbon double bond of oleanoic skeleton is absent in the title compound. Ring A(A′), B(B′), C(C′) and E(E′) adopt chair conformations, while ring D(D′) adopts a slightly distorted half-chair conformation as a result of the formation of the lactone ring. The hydroxy groups attached to atom C12 and C42 are equatorial. The intermolecular O-H···O hydrogen bonds were observed between the hydroxy groups and carbonyl groups (Table 1) which stablize the crystal structure.
Experimental
Commercially available oleanolic acid and Jones reagent in dry CH 2 Cl 2 /acetone (1/1) was stirred at 278 K for 1 h to give 3-oxoolean-12-en-28-oic acid. Reaction of 3-oxoolean-12-en-28-oic acid with O 3 in CH 2 Cl 2 /MeOH (1:1) at 223 K gave 12-hydroxy-3-oxooleanano -28,13-lactone. A stream of NOCl was introduced to an ice-cold solution of 12-hydroxy-3oxooleanano-28,13-lactone in pyridine at 233 K over 30 min to give lactone nitrite. A solution of lactone nitrite in acetone was irradiated by high pressure Hg lamp through a Pyrex filter under nitrogen atmosphere for 1 h to give oxime.
To a solution of oxime in dioxane and AcOH, aqueous TiCl 3 was added under ice, keeping temperature of 299 K by cooling, for 4 h to give imine. To imine in dioxane and AcOH, an aqueous solution of NaNO 2 was added for 1 h to obtain the title compound. Crystals suitable for X-ray structure analysis were obtained by slow evaporation of a solution in methanol at room temperature.
Refinement
H atoms of the hydroxy group were located in a difference density map and refined freely. Other H atoms were positioned geometrically and refined as riding (C-H = 0.95-1.00 Å) and allowed to ride on their parent atoms, with U iso (H) = 1.2U eq or 1.5U eq (parent). The absolute configuration could not be established because of the absence of significant anomalous effects. Friedel pairs were merged for the final cycles of refinement. 
Figure 1
The two molecules of an asymmetric unit of (I) with the atom-labelling scheme. Displacement ellipsoids are drawn at the 60% probability level and H atoms have been omitted for clarity. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
12α-Hydroxy-3,27-dioxooleanano-28,13-lactone
θ max = 27.1°, θ min = 1.5°h = −15→15 k = −19→19 l = −34→32 Refinement Refinement on F 2 Least-squares matrix: full R[F 2 > 2σ(F 2 )] = 0.041 wR(F 2 ) = 0.095 S = 1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.58097 (18 (7) 0.0007 (6) 0.0041 (6) −0.0003 (6) O8 0.0218 (7) 0.0194 (7) 0.0151 (7) −0.0010 (6) −0.0020 (6) 0.0032 (6) O9 0.0332 (9) 0.0328 (9) 0.0201 (8) −0.0006 (8) −0.0014 (7) 0.0096 (7) O10 0.0188 (8) 0.0247 (8) 0.0338 (9) −0.0008 (6) −0.0039 (7) 0.0014 (7) C1 0.0212 (10) 0.0185 (10) 0.0278 (12) −0.0006 (9) 0.0013 (9) 0.0035 (9) C2 0.0281 (12) 0.0206 (11) 0.0340 (13) 0.0022 (9) 0.0061 (10) 0.0041 (10) C3 0.0382 (14) 0.0152 (11) 0.0369 (14) −0.0014 (10) 0.0175 (11) 0.0020 (10) C4 0.0447 (15) 0.0177 (11) 0.0227 (12) −0.0048 (10) 0.0050 (11) −0.0006 (9) C5 0.0279 (11) 0.0190 (10) 0.0180 (10) −0.0045 (9) 0.0040 (9) −0.0010 (8) C6
0.0328 (12) 0.0224 (11) 0.0216 (11) −0.0105 (10) −0.0024 (10) −0.0024 (9) C7 0.0275 (12) 0.0235 (11) 0.0224 (11) −0.0094 (9) −0.0078 (9) 0.0007 (9) C8 0.0170 (10) 0.0178 (10) 0.0189 ( 0.0190 (11) 0.0259 (11) 0.0266 (12) −0.0044 (9) −0.0063 (9) 0.0054 (9) C16 0.0179 (11) 0.0258 (11) 0.0308 (13) −0.0017 (9) −0.0055 (9) 0.0096 (10) C17 0.0161 (10) 0.0204 (10) 0.0239 (11) 0.0011 (8) 0.0018 (9) 0.0031 (9) C18 0.0158 (10) 0.0161 (9) 0.0178 (10) −0.0011 (8) 0.0002 (8) −0.0003 (8) C19
0.0175 (10) 0.0212 (10) 0.0150 (10) −0.0034 (8) −0.0002 (8) 0.0003 (8) C20
0.0199 (10) 0.0218 (11) 0.0196 (10) −0.0050 (9) −0.0001 (9) 0.0014 (9) C21 0.0257 (11) 0.0206 (10) 0.0292 (12) −0.0042 (9) −0.0026 (10) 0.0069 (9) C22 0.0223 (11) 0.0190 (11) 0.0375 (14) 0.0016 (9) 0.0031 (10) 0.0068 (10) C23 0.082 (2) 0.0208 (12) 0.0325 (14) −0.0022 (14) 0.0119 (15) −0.0060 (11) C24 0.0432 (15) 0.0216 (12) 0.0339 (14) −0.0113 (11) 0.0007 (12) 0.0006 (10) C25 0.0232 (11) 0.0217 (11) 0.0184 (10) −0.0021 (9) 0.0018 (9) 0.0010 (9) C26 0.0161 (10) 0.0233 (11) 0.0312 (13) −0.0022 (9) −0.0005 (9) 0.0054 (10) C27 0.0256 (11) 0.0141 (9) 0.0207 (11) −0.0046 (9) −0.0001 (9) −0.0027 (8) C28
0.0180 (10) 0.0162 (10) 0.0289 (12) −0.0006 (8) 0.0015 (9) 0.0011 (9) C29 0.0289 (12) 0.0299 (12) 0.0256 (12) −0.0106 (10) 0.0020 (10) 0.0032 (10) C30 0.0281 (12) 0.0236 (11) 0.0251 (12) −0.0086 (9) −0.0026 (10) −0.0007 (9) C31 0.0197 (10) 0.0184 (10) 0.0241 (11) 0.0005 (8) 0.0059 (9) 0.0008 (9) C32 0.0256 (11) 0.0201 (10) 0.0195 (11) −0.0014 (9) 0.0057 (9) 0.0007 (9) C33 0.0231 (11) 0.0181 (10) 0.0169 (10) −0.0001 (9) 0.0011 (8) 0.0248 (11) 0.0164 (10) 0.0213 (11) −0.0020 (9) 0.0007 (9) −0.0032 (9) C50 0.0275 (12) 0.0169 (10) 0.0288 (12) −0.0033 (9) 0.0020 (10) −0.0019 (9) C51 0.0306 (12) 0.0175 (10) 0.0331 (13) −0.0048 (9) 0.0074 (11) 0.0016 (10) C52 0.0253 (11) 0.0182 (11) 0.0306 (13) −0.0013 (9) 0.0059 (10) 0.0033 (9) C53 0.0267 (11) 0.0181 (10) 0.0276 (12) 0.0015 (9) −0.0011 (10) 0.0027 (9) C54 0.0278 (11) 0.0182 (10) 0.0254 (11) −0.0023 (9) 0.0053 (10) −0.0030 (9) C55 0.0253 (11) 0.0211 (11) 0.0238 (12) −0.0037 (9) −0.0058 (9) 0.0018 (9) (2) 172 (2) Symmetry codes: (i) x−1/2, −y+1/2, −z; (ii) −x+2, y−1/2, −z+1/2.
